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Severity Ranking of ECDA Indirect Inspection IndicationsSeverity Ranking of ECDA Indirect Inspection Indications

Goal
Determine the inconsistencies in current 
severity ranking process
Identify possible improvements
Develop new severity ranking methodology
Implement and verify the new severity 
ranking methodology



ECDA Basis for Improvement:ECDA Basis for Improvement:
Classification and Prioritization of Indirect Inspection IndicatClassification and Prioritization of Indirect Inspection Indicationsions

Data

5 Operators – Transmission and LDC
~200 miles of Close Interval Survey (CIS) with GPS
~100 miles of DC Voltage Gradient (DCVG) Survey with GPS
~150 miles of AC Current Attenuation (ACCA) Survey with GPS
Direct Examinations

~400 excavations with soil analyses
• ~200 with measurable external corrosion

Inline Tool Inspections (where CIS and ACCA performed)
~100 miles of pipeline

• ~14,000 joints
~4,000 joints with measurable external corrosion
~100 excavations

Input from ~10 qualified and experienced personnel (operators & service providers)
Over 300 years combined experience 



NACE SP0502NACE SP0502--2008: 2008: 
Table 3 Table 3 –– Example Severity Classification of Indirect InspectionsExample Severity Classification of Indirect Inspections

Meant as general not absolute criteria

Operator must consider specific conditions when defining 
classification criteria 



NACE SP0502NACE SP0502--2008:2008:
Table 4 Table 4 –– Example Prioritization of Indirect Inspection IndicationsExample Prioritization of Indirect Inspection Indications

Different criteria may be required for different regions

Criteria should be defined as a function of specific conditions 



An Operator Example :An Operator Example :
Severity Classification of Indirect InspectionsSeverity Classification of Indirect Inspections

Specific numerical 
criteria

Objective measurable 
criteria

Specific definable 
conditions considered



An Operator Example :An Operator Example :
Direct Examination Prioritization of Indirect InspectionsDirect Examination Prioritization of Indirect Inspections

Specific 

Objective

Defined as function of specific conditions



Improved Severity Classifications of Indirect InspectionsImproved Severity Classifications of Indirect Inspections

More specific 
numerical criteria

Objective measurable 
criteria

Several operators

Wide range of specific 
conditions

Specific definable 
conditions considered

Supported by data and 
experience

Sound engineering 
judgment and practice



Improved Indirect Inspection Indication Direct  Examination PrioImproved Indirect Inspection Indication Direct  Examination Prioritizationsritizations

Specific
Objective
Wide range of specific conditions
Defined as function of specific conditions
Supported by data and experience
Sound engineering judgment and practice



Further Improvement of  Severity Classification and PrioritizatiFurther Improvement of  Severity Classification and Prioritization:on:
Incorporating USDA Soils DataIncorporating USDA Soils Data

Freely available data online via web
http://websoilsurvey.nrcs.usda.gov

Geospatially based: Soil Survey Geographic (SSURGO) Database
Wide coverage of continental United States
Detail database of physical and chemical soil properties and 
characteristics



USDA Soil Survey: Example of Detailed Soil MapUSDA Soil Survey: Example of Detailed Soil Map



Engineering Proprieties

USDA Soil Survey: Example of Detailed DatabaseUSDA Soil Survey: Example of Detailed Database

Chemical Proprieties



Comparison of Soils, Indirect Inspections and Inline Tool InspecComparison of Soils, Indirect Inspections and Inline Tool Inspectiontion

Soil Soil 
MapMap

CISCIS

ILIILI

ACCAACCA



Soils Soils –– Joints with and without External CorrosionJoints with and without External Corrosion

14,000 joints
10,000 without 
External 
Corrosion
4,000 with 
External 
Corrosion

188 Soil Types
14 Soil 
Textures

Correlation 
between Soil Type 
Texture and 
presence of 
External Corrosion



Influence of soils texture on external corrosionInfluence of soils texture on external corrosion

Clay
Silt

Sand

14,000 joints
10,000 without 
External Corrosion
4,000 with External 
Corrosion

188 Soil Types
12 Soil Textures

Correlation between 
Soil Texture and 
severity of External 
Corrosion

Joints without External Corrosion

Joints with External Corrosion

Leak Threat Hazard

High

Medium 

Minor 

Minimum



External Corrosion Threat Hazards: Rupture & LeakExternal Corrosion Threat Hazards: Rupture & Leak

The greatest measurable external corrosion defect is substantially more of a threat 
(orders of magnitudes) to the operational integrity of a pipeline than the least 
measureable external corrosion defect 

On the basis of RPR the external corrosion ranges from the greatest rupture
threat (RPR=0.8) to the least rupture threat (RPR=1.2) and 

• Depends on stress level and operating pressure

On the basis of %WL the external corrosion ranges from the greatest leak
threat (%WL=70%) to the least leak threat (%WL=10%) 

• Independent of stress level and operating pressure



External Corrosion External Corrosion –– Leak Threat vs. Soil TypeLeak Threat vs. Soil Type



External Corrosion External Corrosion –– Rupture Threat vs. Soil TypeRupture Threat vs. Soil Type



External Corrosion Threat Hazards Vs. Clay ContentExternal Corrosion Threat Hazards Vs. Clay Content



Improved Severity Classification of Indirect InspectionsImproved Severity Classification of Indirect Inspections
with Soil Texture Modifierwith Soil Texture Modifier

More specific 
numerical criteria

Objective measurable 
criteria

Wide range of specific 
conditions

Specific definable 
conditions considered

Supported by data and 
experience

Sound engineering 
judgment and practice

Soils data incorporated



Improved Indirect Inspection Indication Direct  Examination PrioImproved Indirect Inspection Indication Direct  Examination Prioritizationritization
with Soil Texture Modifierwith Soil Texture Modifier

Specific
Objective
Wide range of specific conditions
Defined as function of specific conditions
Supported by data and experience
Sound engineering judgment and practice
Modified on basis of soil texture



Accomplishments and ConclusionsAccomplishments and Conclusions
Developed improved ECDA severity classification and prioritization methodologies

Enable operators to efficiently/effectively manage external corrosion threats
Provide more consistent assessments of the external corrosion threat

Methodologies developed represent an enhancement of NACE SP0502-2008
Quantification of IDI data
Introduction of soil texture modifier 
Effective utilization of available soils data
Soil maps used available in the public domain 

The methodologies quantified, qualified, and verified industry knowledge and experience
Supported by the data
Sound engineering judgment

The methodologies have significant implications for
public safety
environmental protection
operational reliability

The methodologies are consistent with other PHMSA’s stated goals
collaborative development of technology
the strengthening of industry consensus standards
generation and promotion of new knowledge
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